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Abstract 
Deliverable 5.3-4  
This deliverable discusses the evaluation of the participatory process implemented in the 
Tadla test site of the Aquastress project. Such process aimed to develop, test and evaluate 
joint drip irrigation projects with smallholder farmers, as an innovative mitigation option 
for the test area. Our idea was to create a sustainable social learning environment for the 
farmers to acquire adaptive knowledge on new irrigation technology, on designing and 
managing a joint irrigation project, while improving negotiation capacities. We developed 
an evaluation framework to assess the process, outputs and outcomes of the application of 
our approach with four groups of smallholder farmers of the Tadla irrigation scheme 
(Morocco). Findings show that the learning environment allows the negotiation of 
knowledge differential between stakeholders and the co-production of knowledge that can 
be mobilized by small-scale farmers to make better informed decisions on whether or not 
to engage in a joint irrigation project, and - once decided to go ahead - to develop and 
implement such a project. We expect that this will ultimately contribute to supporting the 
shift from state water to community water, by a shared understanding of the technical, 
economic and social issues and options related to irrigation water management. This 
should, at the end, support farmers to better overcome current water scarcity. 
Results herewith presented will be submitted to the Special Feather on public 
participation process evaluation for the Ecology & Society journal. 
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REPORT ON THE ACTUAL EXPERIENCE AND LESSONS LEARNED WITH 
VIRTUAL TEST IN MOROCCO 
 
INTRODUCTION 
In large-scale irrigation systems around the world farmers are traditionally little involved in 
water management above the farm gate. Morocco is no exception. The construction of dams 
and large-scale irrigation schemes from the 1960s onwards changed the perception of water 
ownership. Water “from heaven” (rainfall) was transformed into “state water” (Pascon, 
1978). The irrigation bureaucracy was responsible for water allocation and distribution, but 
also fixed cropping patterns, provided services (land preparation…), and transformed and 
marketed most industrial crops (sugar, cereals, cotton). This integrated planned development 
model was greatly affected by state disengagement and structural adjustment programs in the 
1980s (Egg and Deme, 2002). Large-scale irrigation systems faced a transition from a 
hierarchical to more complex coordination modes, involving water users in their management 
(Johnson et al., 1995), and applying market mechanisms with the liberalisation of cropping 
systems, the dismantling of integrated supply chains (privatization of agro-industries) and the 
liberalisation of agricultural markets. In Morocco, there are encouraging signs of farmers 
investing the management of agricultural supply chains with the emergence of local and 
regional cooperatives, particularly for milk. However, despite attempts to transfer 
responsibilities to water users associations (WUAs), following the international debate on 
irrigation management transfer (Coward, 1980), surface water management remains in the 
hands of the State. Like elsewhere, irrigation management transfer was not effective, pointing 
at the difficulty to meet conditions for successful transfer (Mollinga and Bolding, 2004). 
 
In addition, large-scale irrigation schemes in Morocco face an increasing scarcity of surface 
water, prompting farmers to shift to groundwater through individual tubewells. The Tadla 
irrigation scheme, situated 200 km south east of Casablanca, is an eloquent example with 
more than 8,400 unlicensed tubewells inside a 100,000 ha perimeter (Hammani et al., 2007). 
Farmers are mostly pumping in the phreatic aquifer that is recharged by infiltration of rainfall 
and surface irrigation losses (estimated at 50 % of the total surface water delivered). Because 
the access is relatively unrestricted, the occurrence of a tragedy of the commons (Hardin, 
1968) cannot be excluded as groundwater levels are going down. 
 
To attenuate water scarcity, the government has focused on favouring farmers’ access to 
efficient irrigation technology (mainly drip irrigation) through various subsidy programs. The 
Ministry of Agriculture considers the results (about 142,000 ha implemented) unsatisfactory, 
and wants to increase the pace and equip another 550,000 ha with drip irrigation by 2020 
(PNEEI, 2007). So far, State subsidies have reached mostly the larger farms (Bekkar et al., 
2007). These farmers have the financial and cognitive resources to pre-finance the equipment 
(subsidies are retroactive), to intensify cropping systems ensuring sufficient return on 
investment, and to successfully negotiate (1) a complex subsidy procedure and an adequate 
water supply (state agency), (2) irrigation infrastructure adapted to their farm (private 
contractors), (3) the penetration of new agricultural markets (private traders). In a few 
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drought-hit areas, small-scale farmers have engaged in drip irrigation through joint projects 
(Bekkar et al., 2007). In doing so, they decrease the cost per ha and they share the different 
risks associated to the implementation of the project. However, joint projects add another 
layer of complexities, as rules have to be elaborated for designing, implementing and 
managing these projects, and few joint projects exist presently. 
 
This study focuses on the evaluation of a participatory approach which aimed to support 
groups of small-scale farmers in the design of joint drip irrigation projects. Our idea was to 
create a sustainable social learning environment for acquiring adaptive knowledge on new 
irrigation technology, on designing and managing a joint irrigation project, while improving 
negotiation capacities. According to Pahl-Wostl et al. (2007), a social learning process 
includes the capacity to “deal effectively with differences in perspective, to solve conflicts, to 
make and implement collective decisions, and to learn from experience.” In order to sustain 
the learning environment, we contributed to developing a knowledge network. The underlying 
hypothesis was that the approach would reinforce the capacities of small-scale farmers to both 
deal with a technological innovation that is likely to create significant change, and at the same 
time intervene in debates on water management beyond the farm gate. Ultimately, this relates 
to shifting the perception of farmers, contributing perhaps to transforming state water to 
community water. 
 
This is important at a time when the State envisages to convert existing large-scale gravity 
irrigation systems (395,000 ha) concerning a majority of small-scale farmers into drip 
irrigation system. These projects will be largely state-driven, with the risk of reproducing the 
interventionist state policies of the past with limited participation of farmers. This could lead 
to marginalize inputs of farmers and moreover reduce their hydraulic independence as the 
conversion will decrease the groundwater reservoir recharge. In order to avoid a 
“hierarchical” conversion to drip irrigation, different pilot projects financed by international 
donors are now underway to define and test the terms and methods of such projects. 
 
In the methods we will present the methodological framework to assess the process, the 
outputs and the outcomes of our social learning approach. This is followed by the results of 
our evaluation of the implementation of the approach with four farmers’ groups of the Tadla 
irrigation scheme. In the discussion we will first explain why the same process led to different 
results with different groups. We will then come back to some of the methodological choices 
we have made in developing and implementing our approach. We will also stress the 
implications of the study for the involvement of farmers in water management beyond the 
farm gate. In the last section we will conclude on the implications of our study as well as the 
research and development perspectives. 
METHODS 
We will briefly present the approach developed and implemented. We will then describe the 
method we used to evaluate the process, outputs and outcomes of implementing the approach. 
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The participatory approach 
The underlying design principles of our approach were a relatively “light”, demand-driven 
presence of the facilitation team, a training focused programme supported by educational 
tools, and the development of a knowledge network, putting farmers’ groups in contact with 
other farmers having already installed drip irrigation, with private service providers 
(consultancy firms, engineering companies…), banks, as well as government services. It built 
on earlier experiments with participatory approaches for rural development, in particular the 
participatory innovation development approach (Gonsalves et al., 2005). We also drew on 
methods and tools developed in the field of companion modeling (Bousquet et al., 1999; 
Barreteau et al., 2003). 
 
Our approach comprised the development and use of simulation and gaming tools in a two-
phase facilitation approach (Dionnet et al., 2008): (1) awareness raising, by means of a 
technical workshop, farmer-to-farmer field visits and a virtual role-playing game (RPG), and 
(2) project simulation, by requiring the farmers to define their individual farm projects, which 
constitute the basis for a contextual policy simulation exercise allowing farmers to design a 
joint project. Policy simulation exercises are used to help stakeholders to prepare for handling 
potential situations in a number of fields (Duke and Geurts, 2004).  
 
Both phases of the approach include information and communication methods and tools such 
as farmer-to-farmer visits and open seminars, using different supports (video films, written 
documents, and photos). These tools are seen as complementary in the way they provide and 
enable the generation of knowledge in the process of solution development (Bluemling et al., 
2006). They facilitate individual learning as an “iterative process of action and reflection” 
(Hagmann, 1999) but also promote social learning as “the growing capacity of a multiple 
stakeholders' network to develop and perform collective actions” (Maurel et al., 2007). 
Indeed, these tools are to favour exchanges and dialogue on whether or not to engage in a 
modernization project, and if need be, on how to define such a project.  
 
The approach and the tools were developed through an iterative process of design, test and 
evaluation (Dionnet et al., 2008). The main steps of the approach and their objectives in terms 
of outputs and outcomes are synthesized in the Table 1. 
 
Table 1: The approach adopted in the study 
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The identification of farmers’ groups interested in jointly modernizing their irrigation system 
was an important step before initiating the process. These are generally small-scale farmers 
that have observed drip irrigation systems in neighbouring farms and are interested in 
implementing drip irrigation. However, they face many difficulties in designing and 
implementing such projects individually. Once farmers’ groups showed interest, we would 
conduct context surveys to identify the groups and better understand their farm project and 
background in terms of collective action before starting (Dionnet et al., 2008). 
Evaluation method 
As illustrated in figure 1, the evaluation framework aimed to assess the process, outputs, and 
outcomes of the application of our approach. The process refers to the implementation and 
linking of the different steps of our approach (table 1). The outputs are the “immediate 
products” of the process (Gottret and White, 2001), while the outcomes relate to the 
consequences of the outputs, referring to the “amount of change in behavior, attitude, skills, 
knowledge or condition (situation) of program participants” (Douthwaite et al., 2007). 
Evaluation was undertaken at three different stages of the process: after the field visits, after 
the role-playing game session and after farmer’s project simulation, using questionnaires with 
closed and open questions as well as interviews of the farmers involved in the process.  
 
 
Technical 
workshop 
Practical 
workshop 
Role-playing 
game 
Individual 
farm projects 
Co-conception 
workshop 
Phases l--------------------------- awareness raising -----------------------------l  l------------- Project simulation -----------l 
Main 
questions ? 
What is drip 
irrigation about? 
How does it 
works? Why a joint project? 
What are the 
farming projects? 
What are the 
collective choices 
of the project? 
Means 
Video projector 
presentation and 
group discussion  
Farmers visiting 
other farmers 
using drip 
irrigation 
Role-play scenario: 
conception of a 
virtual joint project  
Survey made by 
the farmers 
themselves 
Farmers’ project 
simulation 
Outputs 
Farmers formalize 
and share their 
problems and link 
it with the drip 
irrigation  
Farmers build 
consensus on the 
project usefulness  
Farmers 
understand that a 
joint project has to 
fit to individual 
needs 
Farmers define 
their farming 
project 
Farmers make 
collective choices 
synthesized in 
terms of reference 
of feasibility study 
Outcomes 
Farmers gain 
knowledge on the 
irrigation 
technique 
Farmers gain 
knowledge on drip 
irrigation projects, 
create knowledge 
network 
Farmers gain 
knowledge on the 
pros and cons of 
joint projects 
Farmers commit 
themselves to 
the execution of 
the project and 
envisage the 
future 
Farmers take over 
the process 
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Figure 1 Evaluation has been undertaken to assess how the process was led, and which outputs and 
outcomes were produced. 
 
The process evaluation mainly focused on the participation of farmers (number of farmers, 
quality of participation…). It relied on a log book, depicting the different participation 
activities. Then, we used the evaluation methodology of participation processes of Rowe and 
Frewer (2001). The main 9 criteria were: representativeness of the participants, independence 
of the intervention process, early involvement in order to have sufficient influence on the 
process, influence of the participants during the process, transparency of the process, resource 
accessibility (were sufficient resources provided - time and information - to take part 
effectively?), task definition (was the nature and scope of the process clear?), structured 
decision making during the process, and cost effectiveness of the process. These criteria were 
assessed at the end of the process using 9 positive assertions on which the interviewees had to 
give their appreciation (strongly agree, agree, neither agree nor disagree, disagree, and 
strongly disagree), as well as through an interviewing guide to triangulate the information 
obtained. Both the questionnaire and the interviewing guide were translated using Rowe and 
Frewer’s (2001) original questions. They were tested in the local context with two farmers not 
involved in the process, which led to minor adaptation. 
 
The evaluation of outputs related to achieving the terms of reference of a feasibility study for 
a joint irrigation project and to the use the groups made of them. These terms of reference 
synthesize the collective choices farmers make regarding the technical, financial and 
organizational options of their project, following several intermediary outputs (table 1). The 
group may then commission a feasibility study to a private firm and transform it into a real 
project. Alternatively, farmers’ groups may decide on the basis of knowledge obtained during 
the process that they do not wish to implement such a project. Whenever a project was 
implemented, the evaluation focused on its architecture (irrigation infrastructures, 
sophistication of technology, cost…) and the organization of farmers to manage the project. 
 
The evaluation of outcomes was less obvious as it does not only depend on the intervention 
itself, but is tightly linked to other external factors (figure 1). It relied on advances in social 
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psychology concepts such as Kurt Lewin’s change theory (Schein, 1995), the self efficacy 
concept (Bandura, 1997) as well as concepts proposed by political sciences such as the social 
learning notion (Maurel et al., 2007). It focused both on the knowledge the farmers gained (on 
the irrigation technique and on the way to manage the structure), as well as on the way to 
mobilize this knowledge in order to undertake concrete individual or collective action 
(Douthwaite et al. 2007). An important outcome was related to the development of a 
knowledge network, linking experiences, contextual information and interpretation 
(Davenport and Prusak, 1998) on the different aspects related to the conversion to drip 
irrigation (technology, production systems, marketing, subsidy procedures…). This network 
includes the tacit dimension proposed by Roux et al. (2006), requiring intense interactions 
between the people involved in the process. 
 
In order not to burden the process and keep it operational, we decided to evaluate the learning 
aspects with a few participants only. This was achieved during three stages of the process, 
using different evaluation tools. Firstly, a questionnaire was used after the role-playing game 
session, in which the participants had to assess how this improved their understanding of a 
joint irrigation project: (1) how to implement it, (2) how to choose the infrastructure, (3) how 
to operate / manage it, and (4) who is responsible for creating and managing the project. 
Secondly, a survey with open questions was performed before and after farmer-to-farmer 
visits to assess: (1) the expectations of participants, (2) what they had learned, (3) to what 
extent the learning was useful for implementing their project, and (4) whether they envisaged 
continuing experience sharing. Each farmer could provide 1-2 items to answer these 
questions. Thirdly, a final evaluation was undertaken at the end of the process, once the terms 
of reference of the feasibility study had been produced. This evaluation was carried out with 
farmers’ leaders through semi-structured interviews, tracing back the main steps of the design 
of the drip irrigation project. The objective was to understand the farmer’s process rather than 
focusing on our intervention. In doing so, the intervention process was put in a wider 
perspective. Four items were discussed: (1) how did the idea come up? (2) what were the 
different steps leading to the design of the project? (3) who played a role in the process? (4) 
what was the knowledge obtained and from whom? 
 
The development impacts linked to our approach are related to water saving, improved farm 
revenues, and sustainable joint irrigation projects. We also intended to contribute in the long 
term to bring about a change in attitudes of farmers towards the management of water 
resources, constituting the first fruits of a decentralized and participative management. The 
pathway relating the outputs/outcomes to development impacts is a rather hazardous exercise, 
as it is too early to evaluate these impacts, and they fall beyond the control of the intervention. 
However, the paper will present some intermediary conclusions in the speculation section. 
RESULTS 
Evaluation of the process 
We implemented our participatory approach with four groups of farmers: an agrarian reform 
cooperative, a farming equipment cooperative, a family group, and a milk cooperative. All 
groups remained involved in the process up to designing the terms of reference for a 
feasibility study of a joint project. The process was conducted with each group individually, 
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but some activities were common, allowing interactions between groups. Farmer-to-farmer 
visits punctuated all steps of the process, as can be seen in Figure 2 for the milk cooperative. 
Farmers were keen to verify different concepts and learning advances in the field.  
  
 
Figure 2 Different steps in the design of joint irrigation project with the members of a milk cooperative. 
 
The evaluation was performed at the end of the process, using the questionnaire and the 
interviewing guide with, respectively 4, 3, 5 and 2 members of the four groups mentioned 
above. Detailed results can be found in appendix 1. This section will present, for each group, 
how the farmers participated in the process and how they evaluated it. 
 
The agrarian reform cooperative was the first group involved. They were proposed by the 
state agency because of positive results of a previous project on irrigation innovation transfer 
(use of “siphons” for furrow irrigation). At first, most farmers seemed enthusiastic to the idea 
of drip irrigation, but along the way cooperative leaders seemed more and more reluctant. As 
they explained later, they had expected a project free of charge, due to the long-standing 
privileged relationships with the state agency. When they understood that they would have to 
pay 40% of the investment costs, these leaders declared that surface irrigation was quite 
efficient and finally left the process. In addition, the president of the cooperative deemed 
conversion to drip irrigation fraught with risk and did not want to be associated to possible 
failure. Without the support of these decision-makers, and despite a genuine interest, the 
remaining five young farmers did not have the required status to take the lead to implement 
the project. During evaluation, most interviewees found the process transparent, the task 
definition clear, and the decision making process well structured. They had, however, reserves 
about their early involvement and influence in the process, as well as its cost effectiveness. 
This prompted us to simplify the process, as it was perceived too cumbersome and 
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“scientific”. One interviewee had a negative opinion about process independence and resource 
accessibility. In fact, this reflected confusion in the minds of farmers about the respective 
roles of the facilitation team and the state agency, who had brought them in the process. 
 
In the farming equipment cooperative, four ageing farmers including the president followed 
the different steps of the process. They were positive towards a change in irrigation 
technology and interested to install fruit trees, but finally reluctant to undertake a joint project. 
This decision was justified by a controversial past in their cooperative (they had sold all the 
collective equipment), as well as their age and the problem of land heritage. They were afraid 
to leave a complex project with a high investment cost to their children who would have 
enough problems in sharing the land and managing individual farms. The interviewees had a 
positive opinion of the representativeness of participants and found that the process was 
transparent, and the decision making well structured. They had a more reserved opinion 
regarding their early involvement and influence in the process, as well as how the tasks 
defined. However, all of them found that the process was not independent, some that the 
resources accessibility was weak (asking for more field visits) and that the process was not 
cost effective. In fact, they were looking for individual rather than collective support. 
 
The success of milk cooperatives as a platform for collective action beyond milk collection, as 
well as their credibility within these communities prompted us to bring in a milk cooperative 
into the process. At first only one of the leaders participated in a field visit and a role-playing 
game session. Then, he encouraged a group of fellow farmers to join the process. The group 
size decreased from 15 during first discussions to 7, when designing the feasibility study and 
addressing the question of investment. Then, it increased to 13 farmers again, mostly out of 
the first 15 ones. These farmers committed to a 80 ha joint project, actually under 
development. The interviewees had a good opinion of their involvement in the process and the 
independence of the process. They also found the decision making structured, and were 
satisfied about how requests were taken into account by the facilitation team (influence), 
leading to a transparent process. However, some were more circumspect about the cost 
effectiveness. This was mainly related to the use of the virtual RPG, which was found useful 
by the leaders, but not relevant by some other farmers who prefer to work on their own case. 
Finally most interviewees had a negative opinion regarding the tasks definition and they felt 
the resources were not sufficient, asking for more support than provided. 
 
The family group was constituted by five brothers who jointly manage a medium size farm 
(33 ha). We were put in touch with them through the milk cooperative leader. Their 
involvement during the process was largely proactive as they were convinced by the interest 
of drip irrigation, and had the financial capacity to invest quickly into a project. Their 
evaluation was positive for the 9 criteria, emphasizing the adequacy of the terms of reference 
of the feasibility study with their needs. Finally, they asked for an extension of the process, 
focusing on the system operation through more field visits as well as training sessions. 
Evaluation of the outputs 
During the process, the terms of reference of four feasibility studies were developed. On this 
basis, the agrarian reform and farming equipment cooperatives decided that a joint irrigation 
project was not suitable for their situation. The milk cooperative purchased a plot of land of a 
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little less than 1 ha to construct a water storage basin, while commissioning 2 feasibility 
studies to private enterprises for the implementation of a joint irrigation project. 
 
The family group developed a project which is now operational. Their irrigation system 
consists of a 13 000 m3 basin with 18 ha of land equipped with drip irrigation. They chose a 
high tech and quite expensive irrigation system with full automatism, disc filters and electrical 
motors. Their farming systems changed from traditional crops (cereals, alfalfa) towards olive 
trees (1 400 plants have been planted) and maize silage to recover the investments of the 
project. As regards the revenues generated and the water saving, it is too early to evaluate 
correctly the gains obtained, as the olive trees have not reached full maturity yet. For the time 
being, this group has not used its tubewell since the inception of the project, relying entirely 
on surface water. 
Evaluation of the outcomes  
Following the role-playing game session a first evaluation was conducted with 7 farmers of 
the agrarian reform cooperative, using a questionnaire. Most interviewees said they gained a 
lot of knowledge regarding how to implement a joint irrigation project, in terms of 
development process and responsibilities. On the other hand, the game was less useful in 
supporting them to know how to choose the appropriate infrastructures, or how to manage a 
joint irrigation project. In fact, farmers by and large prefer to work straight away on their own 
case. However, these sessions are quite useful to determine the interest of individual farmers 
in joint drip irrigation projects. 
 
During farmer-to-farmer visits in the Souss area, where joint irrigation projects are common, 
another evaluation was conducted with 11 farmer leaders of 9 cooperatives and WUAs. A 
survey with open questions was used before and after the visits. It showed that a social 
learning environment that allows farmers to make well-informed decisions needs to integrate 
knowledge from other farmers, as well as “soft skills” for the management of these projects. 
The survey before the visits showed that most farmers (8 out of 15 answers) joined to learn 
from experiences of other farmers and transfer them to their own group. A smaller group (5 
answers) wanted to know how things work (drip irrigation technique, project management, 
farming systems), while 2 mentioned networking. Asked after the visits what they had learnt, 
most farmers (9 out of 13 answers) indicated to have gained new insights in the management 
of joint irrigation projects. This point is especially important due to the absence of such 
projects in Tadla and the fact that farmers are not involved in water management beyond the 
farm gate. Most answers (7/9) on the transferability of the experiences, confirmed that the 
knowledge gained was useful to very useful for their own project. Two answers (2/9) stated it 
was little or not useful due to local particularities. Finally, most farmers (8/11) wanted to keep 
in touch with other farmers. Five farmers even suggested creating an association to sustain 
networking activities and social learning. 
 
A final evaluation using semi-structured interviews upon conclusion of the process concerned 
two farmers, including the milk cooperative leader. During the interview, he explained that 
the idea of modernizing his irrigation system came up 10 years ago, when a friend began to 
use drip irrigation. However, until meeting the facilitation team, drip irrigation did not seem 
appropriate in his situation (technical and economical constraints). During the role-playing 
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game, he saw that a joint project decreases the cost per hectare, and the possibility to buy land 
to build a storage basin. He then involved neighbouring farmers in designing a joint project, 
and organized farmer-to-farmer visits. According to him, half of the knowledge gained during 
the process was provided by the facilitation team (technical and financial aspects). 
Experienced farmers met during field visits provided about a third of the knowledge, 
especially on how drip irrigation works, how to negotiate with private companies, and how to 
manage crops under drip irrigation. The rest was provided by institutions, fairs and books. 
DISCUSSION 
We will now discuss the conditions favoring the implementation of a joint irrigation project, 
based on the results obtained with the four groups involved in the approach. We will then 
come back to the reasons for adopting a capacity rather than a technology transfer approach. 
We will speculate on some of the implications of this study for the involvement of farmers in 
water management beyond the farm gate. 
Which conditions in favor of joint irrigation projects? 
Four groups of smallholder farmers of the Tadla irrigation scheme were involved in the study. 
They followed more or less the same process, but in the end, two groups committed to a joint 
project, while others did not. This is partly linked to the way these groups enter into the 
process as we saw in the results, but also to more intrinsic factors. We identified four initial 
conditions favoring the development of a joint irrigation project. 
 
1) Technology transfer should follow farms’ dynamics and not the contrary  
Without any doubt, the dynamics of the farms’ concerned by the joint projects was the most 
important factor to explain why some decided to modernize their irrigation system, while 
others did not. For example, the farmers of the farming equipment cooperative were old and 
mostly wanted to gain security for their future, rather than engage in a new farming project 
requiring substantial investments and mastering new technology. On the other hand, farmers 
of the milk cooperative wanted to invest and intensify their agriculture, viewing the 
introduction of drip irrigation as an opportunity to do so. 
 
2) Previous collective action is an asset, as long as it was not imposed 
The irrigation project of the milk cooperative was build upon the success of previous 
collective action (Friedberg, 1997): collecting milk, providing the village with drinking water, 
infirmary… The family project relied on the experience of five brothers in sharing the 
responsibility to achieve a common objective: developing the family farm in Morocco with 
the financial means of a family grocery in Italy. Some take care of the farm, while the others 
alternate stays in Italy and Morocco. 
 
On the other hand, farmers of the state created agrarian reform and farming equipment 
cooperatives had been struggling to dismantle collective action and gain their independence in 
decisions related to crop choice, farming practices and farm management. These farmers 
associated collective action with State driven projects or coercive systems (Schein, 1992), and 
considered the collective dimension of the irrigation project as a step back in their personal 
emancipation. 
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3) Leadership is crucial 
It was obvious very quickly that not all of the farmers of the different groups necessarily 
participated jointly to all the steps of the intervention process, related perhaps to a subsidiarity 
principle, but also to the complexity of a drip irrigation project. Most groups delegated some 
leaders for some of the more technical sessions (RPG, simulation exercise), while 
participating in mass to the field visits. In fact, as a leader of the milk cooperative put it: “in 
the beginning we tried to involve everybody for all the events, but we realized that this slowed 
us down. We then delegated four persons to represent the group.” These representatives are 
playing an important role in transferring information to others. Later on, they play a main role 
in dealing with enterprises, banks and the state agency when implementing the project. This 
was also true for the family group, who had clearly shared responsibilities in bringing the 
irrigation project to its term. In both cases, these leaders emerged (attributed leadership, 
according to Rosen, 1984) and were recognized for their qualities: trustworthy, competence 
(capability in implementing a project…), influence, relational skills… 
 
In the case of the agrarian reform and farming equipment cooperatives, the situation was quite 
different. While the leaders were generally respected, they seemed to have little influence and 
were recognized more for their relations with the administration than for their competence. 
This reflects the fact that in both cases their nomination to the board of the cooperatives in the 
past had been in part driven by the state agency. As a result, farmers of these groups would 
delegate responsibilities during the process to their family members (their sons, mainly) and 
not to the board of the cooperatives. In the farming equipment cooperative, the two main 
leaders involved in the process proposed in the end to do each a small project with a single 
neighbour, but even these projects did not materialize. 
 
4) Land tenure constitutes a considerable constraint for these investment projects 
In all groups, land tenure constituted a considerable constraint, related to complex land 
heritage procedures (multiple heirs on a farm that is de facto divided but legally united). This 
complicates taking decisions on investments going beyond the individual parts of the farm. 
Furthermore, the presence of tenants who cannot take decisions on long-term investments, 
while the owners may be far away, does not facilitate matters. All groups were confronted to 
these issues, but the degree and nature of the problems differed. The milk cooperative showed 
how to overcome this constraint when it purchased a plot for the storage basin, lying fallow 
for the past 10 years and belonging to 17 different heirs, who had to be contacted one by one 
to approve the sale. 
Capacity transfer rather than technology transfer 
We were conscious right from the start about possible limitations of our intervention process. 
Following Argyris (1970) to intervene is “to enter into an ongoing system of relationship, to 
come between or among persons, groups or objects for the purpose of helping them”. Our 
intervention intended to transfer capacity rather than technology by (1) focusing on creating a 
learning environment and thus focusing more on outcomes (learning) than on outputs (joint 
irrigation projects), (2) making the presence of the facilitation team redundant by developing 
a knowledge network, (3) safeguarding the process through regular evaluations. 
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Our posture was inspired by the ‘Mode 2’ research, advocated by Gibbons et al. (1994) by 
positioning the facilitation team as a knowledge interface (Roux et al., 2006) providing the 
setting for a co-evolution of ‘values, priorities, intent and action that provide robustness to 
decision making’. Indeed we learned ourselves considerably from the design and 
implementation of the approach, which was continuously adapted. Considering our presence 
transitory, we favoured the development of multiple knowledge interfaces within groups, but 
also with external resource persons. These were skilled farmers who had a long-standing 
experience with drip irrigation, but this concerned also the administration (subsidy 
procedures), research institutes (advice) and the private sector (advice, equipment, 
marketing…). In addition, by jointly preparing, facilitating and debriefing exchanges with 
different resource persons, who had at times a considerable knowledge differential (Roux et 
al., 2006) on some of the technical issues, we intended to contribute to creating a learning 
environment for all persons involved. For instance, a meeting on standard subsidy procedures 
was as much of interest for the State agency to understand the perceptions of farmers on the 
procedure, as it was for farmers learning about procedures. 
 
By focusing on capacity transfer, we intended to minimize some of the pitfalls of participatory 
approaches identified by practitioners and researchers (Cooke, 2001; Henkel and Stirrat, 
2001; Moss, 2001): shaping of local knowledge by project facilitators, a hidden project 
agenda producing a dual logic, group dysfunction, effects of dominance in public meetings by 
local elites, legitimizing higher policy goals through an apparent participatory approach. It is 
probably the last critique that is potentially the most difficult to deal with. It is formulated 
very well by Henkel and Stirrat (2001) when they coin participation as a form of governance, 
providing possibly even more effective ways of incorporating people into the ‘modern 
project’, keeping the same objectives (modernisation), but putting the responsibility on those 
who participate. This is probably what happened with the two first cooperatives. As opposed 
to the other groups, farmers found that the process was not sufficiently independent, and had a 
reserved opinion of how they could influence the process. They had the impression that they 
had not been involved early enough. Most likely, there was a gap between the participatory 
process and farmers’ objectives. However, we can argue that in our case we managed to 
clarify for these cooperatives that a joint drip irrigation project was not what they wanted. In 
any case, this pleads for extending the evaluation system as we designed it for this study. Our 
evaluation system was quite effective in determining the quality of the process and in 
measuring outputs and outcomes, providing feed-back to readjust the intervention process and 
redesign the tools used. However, it failed to analyse the whole process of ‘development’: its 
discourses, institutions and practices (Henkel and Stirrat, 2001). The challenge is then to 
design an operational dynamic evaluation framework of the development process and the 
social learning of all participants compatible with an intervention process. 
Speculation: supporting the shift from state water to community water? 
The implications of our study for supporting the shift from state to community water, as we 
somewhat boldly put it, is a rather hazardous exercise that we will attempt to conduct here. 
 
Large-scale irrigation schemes in Morocco designed for state management have evolved to 
more complex and confuse systems. In Tadla, a groundwater reservoir - an artifact continually 
recharged by surface water supplies - has been appropriated by farmers through individual 
  
 
 
  
Doc Name: Deliverable ID: WP5.3-D5.3-4.doc Date: 12/08/2008 
Revision: 1.0 PUBLIC 
  
 
unlicensed tubewells despite regulations stipulating that aquifers are public domain. 
Understanding the hydrological functioning of the aquifer (“what is lost on top is recovered 
below”), farmers state that this water belongs to them “as we have already paid for it”. In a 
way, by creating a certain hydraulic independence, they have put in practice the development 
option proposed by Pascon as early as 1978: “It will no longer be the implacable order of an 
extraordinary authority that is at the origin of the distribution of life”. Even though they have 
appropriated “state water”, this groundwater reservoir does not yet fully qualify as community 
water (Ostrom, 1990), since there are no functional institutions for self-governance of this 
aquifer. Our hypothesis is that the sense of ownership expressed by farmers linked to their 
hydrological understanding of the aquifer, seems a tremendous opportunity to support the 
shift from “state water” to “community water”. One would have to support the different actors 
in defining operational rules for a sustainable management adapted to this aquifer.  
 
The new national water saving programme (PNEEI, 2007) aims converting 395 000 ha of 
large-scale surface irrigation systems to drip irrigation. In past national water saving 
programmes, the introduction of drip irrigation was mostly considered in its technological 
dimension at the field level, while it is obvious that this conversion will operate substantial 
changes at the farm, community and system levels. 
 
Taken simply as a technology, the conversion to drip irrigation will not support small-scale 
farmers in transforming their farming systems (new irrigation technology, more intensive 
cropping systems, and new markets), and improving their livelihoods. It may lead to the 
design of an irrigation system not adapted to their (changing) needs, possibly prompting a 
certain number of farmers to convert back individually to surface irrigation. It will not 
measure the development impacts produced. Indeed, there are no well-described pathways 
(Gottret and White, 2001) relating the program efforts to expected outputs (area equipped 
with drip irrigation), outcomes (improved irrigation practices) and impacts (reduced water 
consumption, increased water productivity, improved livelihoods). It will not challenge the 
existing “hierarchical” coordination mode in water management, leaving farmers behind the 
farm gate, and potentially producing the classical pitfalls of large-scale irrigation schemes 
(chronic under-maintenance, anarchy in the water distribution etc.). Worse, the massive 
introduction of drip irrigation will lead to diminishing degrees of freedom for farmers, as the 
groundwater reservoir will be reduced due to less recharge by surface irrigation losses. This 
means that a large part of the “community water” may be taken back by the state. 
 
Taken as a system of innovation, defined by Edquist (2006) as the determinants of innovation 
processes, related to ‘all important economic, social, political, organisational, institutional 
and other factors that influence the development, diffusion and use of innovations’, the joint 
conversion to drip irrigation may provide an opportunity to evolve towards more adaptive 
comanagement coordination modes (Olsson et al., 2006). This would require a debate not 
only on the terms and conditions of implementing and managing irrigation infrastructure 
(system design, water rights, sharing of tasks and responsibilities in water allocation and 
distribution). It would also need a societal search and learning process (Pahl-Wostl et al., 
2008) on how to reinforce adaptive capacities of small-scale farmers in dealing with 
contextual changes (socio-economic environment, water scarcity) at the farm level, but also at 
the system level for the governance of water resources. This includes improving coordination 
  
 
 
  
Doc Name: Deliverable ID: WP5.3-D5.3-4.doc Date: 12/08/2008 
Revision: 1.0 PUBLIC 
  
 
and negotiation capacities with the different actors involved (state agency, private firms, 
traders…). Pilot projects financed by international donors are currently underway in different 
large-scale irrigation schemes to test the feasibility of converting entire irrigation networks to 
drip irrigation. They constitute an opportunity to advance in this direction.  
 
At a completely different scale, intervention processes like ours constitute opportunities to 
design and test innovative methods that may contribute to designing more adaptive 
comanagement coordination modes. Whether or not these good intentions will be transformed 
into practices remains to be seen, but the farmers and other participants to our approach are 
likely to mobilize and deploy the knowledge obtained. However, they will surely continue to 
reserve us some surprises in how they will do this. 
CONCLUSION 
The main contribution of our study is to have developed a social learning approach on water 
resources management that enables (1) to negotiate knowledge differentials between 
stakeholders, and (2) the co-production of knowledge. We applied the approach to the design 
of joint irrigation projects of groups of small-scale farmers in Morocco. We developed an 
evaluation framework in order to safeguard and adjust the process, and to assess the outputs 
and outcomes of the approach. 
 
The implications of our study relate to: 
1) Qualifying the introduction of drip irrigation as a system of innovation 
Our approach has revealed the most important socio-economic constraints related to the 
introduction of innovations that are often reduced to their technology dimension only. 
Considering drip irrigation as a system of innovation (Edquist, 2006) implies integrating 
dynamics of farming systems as well as the governance of water resources, when designing 
and implementing joint drip irrigation projects. It also implies focusing on reinforcing the 
adaptive capacities of small-scale farmers managing these projects. 
 
2) The pertinence of a capacity transfer approach 
No doubt, from our point of view, the choice of focusing on a learning and not a technology 
transfer process was sound. It takes all the dimensions of a drip irrigation innovation system 
into account, and it allows continued learning through the knowledge networks that were 
created. However, the approach takes time – typically about two years for a 50-100 ha joint 
project – and leads in some cases to the rejection of the innovation by well-informed farmers, 
who deem the innovation not adapted to their situation. Probably, the process needs to be 
made more operational and more efficient, by a more rigorous selection of groups and clear 
conditions for participating groups, allowing groups to leave the process more quickly in case 
of incompatibility. For applications at a larger scale, touching the thousands of small-scale 
farmers concerned, new cost-effective intervention methods need to be developed. In our 
view, our approach could provide some of the building blocks (focus on learning, co-
production of knowledge, networking). 
 
3) Supporting the shift from state to community water 
If by giving small-scale farmers more keys on technical, economic and social aspects related 
to irrigation design and management, we have contributed to a more professional contribution 
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of farmers to current debates on the conversion of surface irrigation networks to drip 
irrigation, we have surely achieved the underlying objective of our study. We will need to 
qualify this in future studies. 
 
Several challenges lie ahead of us. From a research point of view the most important one is 
arguably to design a dynamic evaluation framework of social learning covering the whole 
process of development including ‘its discourses, institutions and practices’ (Henkel and 
Stirrat, 2001). We will also have to theorize the concept of community water in terms of 
perceptions, practices and, of course, social learning. From a development point of view, the 
contribution of social learning to the introduction of drip irrigation is an issue that will remain 
important for the next ten years both on the north and the south of the Mediterranean. 
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APPENDIX 1 
Results of process evaluation, using the indicators of Rowe and Frewer (2000) 
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Agrarian 
reform 
cooperative  
A 3 4 3 3 2 4 3 2 3 
B 2 3 3 3 3 3 2 2 2 
C 2 2 3 3 2 3 2 3 3 
D 1 3 2 3 2 2 2 2 3 
Farming 
equipment 
cooperative 
E 2 4 3 3 2 4 3 1 4 
F 1 4 4 3 2 4 3 1 4 
G 2 4 2 3 2 2 2 1 1 
Milk 
cooperative  
H 1 2 2 2 2 3 2 2 3 
I 2 2 3 3 2 3 2 2 0 
J 1 1 2 3 4 3 5 2 0 
K 1 2 2 2 2 5 5 2 2 
L 2 2 2 2 2 5 5 2 2 
Family 
Group 
M 2 2 2 2 2 2 2 1 3 
N 2 2 2 2 2 2 2 2 2 
 
 
 
 
 
1 = strongly agree 
2 = agree 
3 = neither agree nor disagree 
4 = disagree 
5 = strongly disagree 
0 = not applicable 
